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(54) WIND-POWER GENERATION SET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce starting torque 
and to make it possible to start a wind-power generation 
set easily even with weak wind, by specifying the ratio of 
the number of the magnetic poles of magnetic field to 
that of the salient poles of an armature. 
SOLUTION: An armature 1 1 is provided with salient 
poles 12 extending in the axial direction on the external 
circumference at an equal interval in the circumferential 
direction, and these salient poles 12 are wound with 
windings 13. The windings 13 of each phase are wound 
on three pieces of the salient poles 12 which run in the 
circumferential direction, for instance, and the salient 
pole 12 in the middle is wound with windings 13 in the 
reverse direction to that of windings 13 on the 
neighboring salient poles 12. Then, a permanent magnet 
1 6 is, provided virtually parallel to the axis on the inside 
circumferential surface of a yoke 15 which constitutes a 
field system 14. In this case, if N = the number of the 
salient poles 12 of the armature 1 1 and M = the number 
of the permanent magnets 1 6 of the field system 14, i.e., the number of magnetic poles, the 
magnets 16 are structured in such a way as to fill M:N=8:9- Here, N, the number of the salient 
poles 12, is the integral multiplies of three. This constitution can reduce the staring torque from 
a stationary state, thereby making it possible to start a wind-power generation set easily even 
with weak wind. 
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4. 




(2) ga2 000-60096 (P2000-6009 6A) 



mm^f'cri^mzmff^tL^ t i^izp^mmizMmt^mz 

mm^<o^(r>m.i^^9pj±co3co&mi§i>zm^L, m 
WrFff)mfSi<^^mi:3m<mmiz^-t^ tmz'^m<r> 

: N=8 : 9 izm^Lfzzt^msLft^mts^'m 

mm. 

^z.:Lixhcr>^mzmt^^m^Lxti:hmm^h . ^<7) 
wi^<m-iji.zwi^'r^ixh tmz\>^mm\,zmkt^'ir^z 

tzmi^^w,zi5\^x . 

mMf(r>^%<^Wmen+3 (n=l. 2. 3. ■•■ 

•••) ^zmwLL. i)^-:>^m.<^m.m<m.M^ (sn + s) ± 
\i,zm^L. WM^m^zm^^tLhrn^^^um. via. 

2 n + 1 $:#{ir(CL7ti^|gJB®r)li/^ 

^ni-r h^^tw, <! CO 2 n + 1 -c-^ig 

«fii^<J05'h:6-iciS{t ^>ixi. t ^i,znmm\>zm^b^n^z 
mm.m<n^xwE^m^^x^j:i>^'&.t^^t. a^cj: 
-^TBuie€«i^ ^^nmm.^^thi.olzvk^L 
timn^^w,zii\^x . 

mm.f<r>mmcr>Win^\2Ti (n = i , 2, 3, > 

ic?^^ L , ij-'o^rmmmcomA sr 1 2 n + 2 cij^fig; 

BfiiE^»c:^lHl$fl?.^^$-Uffl, VIS, Wffl<?)H 

"kmmz Ltzmmmmx'mjm^^h 

t^<r>m%-n^tm-H\^m^^zm^Li^zt^mkb-r^ 
mtzti^<7im!&^z^m:^mmLxts:hmm=?-h, 



oTMIBS«-?t IS4Si: S:ffl*fll|!|£$-lti. J: d C«ifigL 

S«^cO§l8i<3D^NS:'l 2n (n = l. 2. 3. ) 

L , il<7)lK«S«0lSM Sr 1 2 n - 2 izmm 

L. mi^m^zmm^ti^m^^vm. via, w^coh 

iz. z<02 nm(o^mmmx^^itimmim<o% 

mm. v^commcnmzwm(r>mm. w^(r>mm<^mz 
m(Dm^:f7\^tm^mm-^izm^Ltizt^'mLt-rh 

im^6] ^m<,zw^iT\^izm/i>wmLm(o^t: 

mz.:itii^<^mmi,zmm^^i-x^j:^mm^t. zco 
mm^<7y^mzmf ^ii:htmz ff^mm^zmm t ^mz 
mmm(7)^^my5imfx^j:^^mt^mx., m^zj: 

f^mj^mmsiza^^x . 

ll^^^<0§gfiitf0itNSr6 (n+l ) (n=l, 2, 3. 
) Izm^L. IWa^OUfficolSMSr 12 ( n + 1 ) + 

n + 1 ffl<7)ggffiagE^& Sr*{>it= Lf^^^J^MT-MIJXi^ 

tfOactCWffico^^, WffliO^SSOiXCVfflcO^ig, VIS 

ii^x.ztih(7)mmi,zmm^mmi-x^j:hmm'j't. zco 
mmT<D9\-^i,zmfhtihbmznmmzmmt^niz 
mmimy^^m^^mfx^^rrmtimx.. m:ni,zx 
-yxmiE^m^tm&k ^mM^m^-^s- x o izm&t 
fzm,-^^mmsi,z}3\,^x . 

mm'f-<7)P^%(7)^Ni6 (n+l) (n=l. 2, 3, 

) izm^L. m&(^mmermM?: 12 ( n - 1 > + 

2lcffMt, ffE??Sl-^lHl^ni.^lS2:Uffi, VIS. 

n+l flscosigfliagi^^ $r*fitc Lfzmm.mmx'm^xm 
m^htmz. z<7)n + im(^mm^m^xmmttz 
mw:^^(^mutmij[^m^izmfi(.L, *^^uffic^^ 
co»:cvffi£r)^^, vfflio^iS«^»:t^wffl^^iiilS, wffl 



[0 0 0 1 ] 
[0002] 

[0 0 0 3] m6im5i,ztnf:him<7:)^mmicomf^ 

meizm^x. i m^^TS)*?, j'hJSfcwm* 

mzmv^^Mtii 2 7 flStfo??® 1 2 s: nm-uj^mmmiz 
mt. zti(:>crmmi 2izmui 3^mmLxm^^ti 

XU^. U. V, WiSXX/V . V , W ti^'irU 

IB, Vffi, WfficO^JIffl^ffc'g.o -r^i^^-ibj^^co^igo 

iisix-ciio. ^^commtm^iz^i-xdizY^ 

^ixX\>^^. 

[ 0 0 0 4 ] ijctc 1 4«±^^T-*) "9 . mtimmtimcr> 
^dKcmmmimi^zx 'o^i'^nm^^fcitrnkizm^L 
tiB-9i 3<7)^wm\,zw^tmm.mz^-'^i,zmi.\,ii 

8fi<7)7T4AK51 6 2riS«tT«jaS;SilTl,^S, l^®14 

[0005] iMcnmmzx o . 1 1 en 

[lI0C-?^mi4$:llllE$-tf:l>Ct(Cj:'9, m^^l 1 
2{c^i^^ix:^^^^l 3(C3Sgimff*^i^fi^ix# 

[0006] 

mmtm^i^i. o t-^h^m immmri^^ i \.z 

i5V>-C{i, *Ae851 6fc««^l l<7)5gffil 2 

i^mM'z\.zi.'>xum-thmz. Mm/n^^^zM^m, 

[0007] ±ia<7)Pam*$-»;^-ri>¥Si: LXJi. * 
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(ts >- i: , S^^- 1 1 iOl^ffi 1 2 cO:i:^:^r[*i*>'»iilltcM 

tTfg«4-r J; a i>zmm.-th a t . ^xm^ i e ^nm 
umzT-m^mzwrh zt. t tzimmM i ^mm.-^ 
y^'j^izmm ^mi4t mwff- 1 1 1 
comzi^m-r^mrnvm h fu^t^w^izy^ h \smn^^ 
m.i}mmzm^j:h i. o tc. *^c^3%«is i ctjits^ia 
1 4 1 sifis^ 1 1 i: tmm^h. 

hixX^^^. 

[0008] L-*^ i-^£ifit>. ±s^<r^mtmtl^>%mm. 

I^tz^mm 1 (r>^-)^ifW&-th:ithhhtmz, 
[0009] ±iB«!5feS«K:ffi£-rsraS^, 
[00 10] 

ib^z, SglcO^Bjictsv^Tti, i'hiatcW^STSJt-St/?. 

& fit ;t c: ix cos^fii Sr L T =5: S 

t , :i(r>mm=f<r)9V-)5iizm'ft^fii> t mzp^mm 
i,zw^b^mzmm^cr,7%AmB^m'rx^j:^^mt Sr 
mt. m}izj;i'^xmsdMm'tmmt^mMmm^-^ 
Sid fiJt Ltzmj^m^^izi3\,^x . ^m'ffi^ 

N ^ 9 UUiO 3 £7)S^<gt-}B^ L , ■mS^tfO^HtfO 

2ffl£0§§®<^^hJ±atfi-[6l<7)^*I^^^L, -fHSfiOIK 
ffic^M b mmmm^cr>mm(r)^ N t cOitS: M : N = 
8 : 9 i,zmm-ti> - 3 affia^#S5-S^ffl L-t , 

[0011] 3ts:?&Bjicti<,^-c, 3m<nmmi,z^Lfzm 
mizms^ tii>^<Di&mmKi:^ x o tm-r ^ ^ b 

[0012] mz^2cr,^mi,zii\,^xi±. ^mizimij 
Mzmx/^wkm<r>^mi:mx.ztii^<nmmi,zmi^t:m 

mi-xti:^9m^b . z.comm.'f-co^mz^i^^tihb 
mzff^mmi>zm^b^mzwmm<n^im^^mfx^ 
i>^bi:mt. M.tji'Zj^'oxmiinm^b^tin 

^^COggSOSN^e n + 3 (n = l. 2. 3. ) 

i,zm^L. i}^-ow(&<ommcomM^ (6n+3) ±i{c 

-thb^z, z(D2n + im<7)^^^^^x'mmLti 
i^mi^(omWibmij{^m^izmm.-t&. b\>^otmff} 

[0013] 3e.izm3cr,^mi,zi5\,^xii. i^mtzmm^ 
juiz-m/^mmmrimm^mtztii^co^iz^m^m 
mtx^^^wm^t. zer)^^<m-^izmiihti^b 
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iiimi^-^t2:oizm^vf^mob^v^m.izi3\,^x. « 

mFF<r)^mcO^N^: 1 2 n (n=l. 2. 3. ) iz 

mm b . ifi'o^m<7)m&<^mMi: 1 2 n + 2 izmm l , 

■mii^^mzmm^titm^^um. ym. wis<^=mm 

^(r>2 nffl<0^3^^#T^IIIL/c^^^iyi|c7)^g|gi: 

[00 14] t.tzmzw,^<r>wm,z^^-^x\t. ^\mzm 

m5^^zmfhwm<n^m-kmi.z.ixh(nmmzm^ 

1. 1 * ffit^lttiS t ¥fT ten ffcflSO*AK5 2r att 

•C. ffi«l^c7)fgSc7)^NSrl 2n (n=l. 2, 3, - 
••-) lc?efi!tt. iJ^r)W&<nvmfmM^ \2n-2\m 

{cuffl<7)^<o)«-c\ #fflc7)^iS<7)^^'^ri*ij55ii»:<7)ffl<7) 

[0 0 15] -f-LTlS5«0|&B^tct3V^T{±, i'hJltrf^ 

^\^xts:hwm-h. ^<rynm^<r)^\--ysi,zim^ixh 
iLMznwm^zmm.h^'fi^izwm'^^xwa^w.'fX 
tchwsikh-kmi.. mhi.z^^-yxmiMm^tmm.f^ 
imm^'^^hi.^^zimxfzmn^n.^w,zi5\^x. 

Vm-<n^<mM%:(i (n + l) (n = l. 2, 3, " 
> CmL, ^Wmm<rmM^ 12 ( n + 1 ) + 

2l,zmm.L. mii^lzmm^ix^mWiirlsm, Vffl. 

n + 1 m<^mmmmm^ immz L^m^mm^mim 
wi-r^tmz. z<^n+imc7)m^mm^x'mmbrz 

<7)<j:(cwffioigll, wffi£o^^<7)iJ:(cvfflco^|g, vffi 
[0016] mzf^6<r>w^iz)s\,^xii. *f\-mzmwf 



mzff^mmiz$mtw-'^izmmmcr>yi<.xm^^mfx^ 

WFF<7ymm(r>Witiire (n+l) (n=l, 2, 3. - 

•••) izmf&L. ^m<^mmcDmM^i 2 (n-i ) +2 
izmmt, m^m^zmm^tL^mm^um, vw, w. 

+ nmm^ms^m^ ^mmzLti^Wimmx'imxmm 

m^mcommtm:fT\^^^i>zmfS.L. t^-oumcomWiCo 
mzvn<r)^m. vmff)mm<r)mzwm<r>mi&. wwo 
mt^comzviiQ<7)mncr)mx\ ^■^(^mm.(7)m:fj}Mi}^ 
i!K<7)m<nm^ifmki^:Hmm^izm&-th, t\>^^is.m 

[0017] tfz±.mcr)wmz)i\,^x . ««ii^=^^<o 
^n^Y'^mi.zmmttzb'd^x'^h. 

[00 18] 

i^mcom^<mm] m 1 ii^^m<^m 1 <^mmcomm. 
■^TTctmmmx'h 0 , n-umiwume t m-co^, 
^$^T*-r . m 1 ict? v-^t , -a^^- 1 1 anmiznmij 
[^izmi/^mtii2 imcomm^Pimijimmsizm 
ziti^(r)mmt,zmmi s^m^Lxmm^tLX^^ 
-etT^^coffico^iai 3«±. mumm)5]^i<z^ 

1 2 lcJ±l^fg-t S^Si 1 2 1 3 

co^^i 3^^-r.i.. 

[0019] ^mSffi?-U , u ' Stc^^^ixi. u 
mzn\^Xit. ^^<r>^\ 2tc^$ai.^i 3 V 

\±. ■m<n2mcr>mm\ 2 , 1 2tC^^^ilS^$£l 3 
u, 1 3wt<iil:^[6]co^^i:-ri.. flficovffi. WffllC 

[0020] /^:CC^r®14 5rfilfi!c,t-i.3-^' 1 5c7)|*)ig 

m\zi±. nm.tm'^mi<z^'<fi,zmuf2 Am<^^xm^ 

N t L . ^fig 1 4 C0*AJS5 1 6 iOlS-r^i5*>ll«6(7)St 
$:Mt LTttI'. M : N = 8 : 9 i;^l>J; 3^^-^ 
^. ^i3§;gBico|gcNt±3<7)Si!cat-t4, 

[0021] isicommzi. 0 . m^t/smis^ no 

00 (cm* . I15tfe(ti.»^2#^) Sr:0 

LT-^B514£lHllKS-ttSC:i:tcJ:0. IffiTl li05§ 
ffil 2(c^ilS^t;^c^l8Sl 3(c^SE^*<|^e$ixftS 

criX'hh. 

[0022] m2im 1 lCfcttS#ffl(C|^«H$ix|.«E 

3 u , 1 3 V . 1 3 wtifie^ixS^EcOffi^^-!? 

rij fc-r-SJ:. fflK^^ISraic<i2 0^ <7)ffi^m^"l? 
tE-tht^h^ Uffl^fti: LTC0«Stf0ffl{i r2. 88j 

^J3. :i<m.izr>\^xii. mm^^-^xmtL 
x\.^h. m.'>x^'i<^n±wbLx<Dm^^ss.\,i, # 
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2. S8e fc =5: Sit 

[00 23] mfieil6tcfc(t-l.tS*<?3i><7){cfcv^ 

[0024] mzm3iifs^mmim^mm(,zmm ttz 
mx'h'o. (a), (b) {i^-^riai. laecoiifiKtfOL > 

■r. ^HcOlHlii^fiS, 00 0rpm-t'$> 

•9- Jl«i^fi (a) tCfcV^TeOOHz, (b)lCtJI,^ 

[00 2 5] ll3*-A,B^^,*.;5rJ: l^jfeMi^itOtcO 
iC^K-r-?. (b) fciSV^Ttt. 3c»ri«£EAc7)a^ff^CM*-' 
iS«>f>tl4i:*tr. «gSESlB£0Mi&^**2 8. 6%T' 
$>^<7){C*tt, 2p:%BJc7)i,C0ritit;-ri> (a) l-tJt^T 

iSSE«EBcr)Mil^*« 14.6 %-CS) *) . iiifim&ifim. 
ihXB:MT^^, ^ti. ^mcot^mhil-i^li. (b) iz 
i3V^T2. G9N -111 (20. 4 7kgf •cni)tC^t. 

(a) tCfcV^TJiO. 18N-m(l. 7 8kgf -cm) 
X'hO. S!3|5Ot<?)£01/l omTt:i::*:ifgl::ffij*tfc. 

[0026] 04(itil^)!t#tt2:«^L7tilTib 0 . ffi^ 

mjE. tii:nii^u'^mtnMmmt<Dmm^^Lxii 

Vt^m^coi>cDl,zMliiLX\'^^. ia4*-^>BH^>*^^J;d 

mzto\>^xmi^ti^^\'^<^^^(>-r. tsL^m=Fi^±Lx 

[0027] ±m<r):^mncOi,<r)t^mm.^<r>i,(7)ti 

m^tiXx/^^cr>msm^zM}:tLxmi i ^z^-t, 

[0028] 
[^1 ] 



m 11 


* ^ B« 


JjE! at S£ tS 




2 7 


2 7 




2 4 


1 8 








aififtC3.000rpin) 


3*g6 0 OHz 


3S4 b OHz 


W * If 








0. 1 8N -m 
(l. VSkgf - cm) 


2. 0 9N-in 
(20. 47kgf • cm) 


m m m 


1 4. S% 


8. Q96 



ii. 8. 6%tm^cr)i:y<0C0lXl o\^xvcomt^^x 

m^^^izt^Wi^-^^zttfiX'^t. ztLit^coms 

(r>^Mt^m=f-cr>mmcr)mNk(r>iti:M: N = 8 : 9k 

-ri.ii:t:J; 0. iMimmtmmttf^nmziEML^j:^^ 

mss.t^j:'o. Mi^m^^mmt3\i}*^^r^^tihztizm 
[0029] *»0B^o^^ficom?^:*!v^T{±, mm.'T-^ 

i£-m«iv\ tt:mmi5Ximmi:nmiTmzmsm 

izmkLtz tcr>^^vfz-i)<. £^-rLi:>mmm(r>i:><oizm 

[0030] M^^«M^^7>^^-OV^T i> . P3if :^[6J(C 

mmth3m<^^mt-zm^t^miz-:>\.^xsmLfz*K 
^^itx hx<, m-thi,z3 m<^m<r)ipm<^^iz 

fl!2tf02JScO??«i«0^^i:jr6-|6Ji:^ 

m^tL^X5i,zm^-tn.i,ix\'\ 
[003 1 ] m7ii:ip:^miom2<rmm(mmi^'rm 

f . m7i,zi5\,^x. mm^i icr,^m^:\°i^-th^i 
4^m^-t^B—9 1 5coi>^mz{i. mmcomttinmz 

^^SJ;dtcL-C#l^v^L#26<5026 ( = 6X4 + 

2 ) ffl<o*:AK5 1 6 mt^^tixy^-^t . mwff- ii tc 

{±#'*27 ( = 6x4 + 3) (i<7)§§®l 2t>j:t/Xo.y 
M 04*iffM§it-rte'9. .1C02 7ffliOXO / M 0 

4s-ffliv uffi, vffi, vfn(D=iismm=Fmm^9 (= 

2x4 + 1) fli£7)2;§sji^^# $-#{4c Lfzm^:f7X-m 
ixm^-^ti^tmz, z<7)9mco?mS:W^^x'm\3\^ 
ti h ^t>m<^mzn Lm^]^^^ c^ni ^tLXu 
I.. 

[0032] -r^;b*>, Ufflc7)««^JS{i:aSnL;^c9 
fic7>|§ffi 1 2 t^^lS«ji*% 4.ix-C is 0 . # 

1 <^S§flih # 2iO|^c0^m±i£*l6l^^i3«III^n, 
# 2(051® i: # 3 C7)5gfii<0^ig«4j£:^r[ii]^# (c^HI^ 
^t. J3lTl3l»l::# 8 <r>^mt # 9 <7)3^o^^{±3£*-iSi 

[0033] mm^ZhX. Vffic7)fl;«-?^ti:#'l OA^ 

1 st.xcr>m%i>zii^Azmi\p\m^^zm]s\^titz9 
m<7mmm^(:>^j:'^xi5^ . w^comm^^^ii* i 

/;: 9 4 ^ o 1 1- ^ S . 
[0034] ^<3Di:ScOf!-mi 4<r)JSffii:«:^.? i 1 1 
i7)Ba«€r^L!ti><7)*«08T'?>S, ll8tCfeV'>T, 

^(n^mmmmm^ 1 1 <05§fii&* l , ^(r>mmzn 
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MTl 80° -180° X (2 6/2 7 ) =180° - 
173. 33°=6. 67° (/J^.^r»3fifa5-EHt*lL 

10 0 3 5] \,^t.^f}>K)^<-ti>t.ii^. umcrtnm^ 

^mi l<7)iK®N(50:ESi{c-itLTV^5 to 
*s^^[B]$fLtV^^§ISBCO:ES|g{i. 6. 6 7° X9=6 

0 . 0 3° ( ±tmi^!E.Xcr)t:»bo .03° mtx 

i)K jE58tcii:6 0° . mizliZcTmmX) -fti, W 
14i0#l 0<7)mSS(?)^Sffi*>(i>6 0. 03°<?){iB{C 
SbO. •frlS14c^#9<OffiSN<0^*^^,18 0° -6 
0. 0 3* = 1 1 9. 9 7° (iBfifcJil 2 0° . Etc 

4 C0# 9 iOlKfiSN CO 2 / 3 create* I. , 
[0036] |5|«(CLT , ^HVg cO<j5:<?DWffii^m»^ 
^tO^^Wi *<^ll]§iXTl^-i.^C0Sffi{i, 6. 6 
7° X18=120. 06° -TiX {±Mm^^K<r>td!b 
0. 0 6° ti;tTV>S*v iE?itcm2 0° ) , ^Kl 
4£7)# 1 9iOjK®Ni7)^SA^^> 1 2 0. 0 6°(50SMIC 
ftO. •^K14£7)#l 8«K®SCO:&SS§*^^>1SO° - 
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^?ai 4<7)# l<7)»8§N<03cfl8tC-^tT»/>i> t<7)fc-r 
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<0^1 2fcJ:lJfxa y M 0 4*9^^Sit-C*5'), C 
coi 2m<7):xxj y h 1 0 4S:fflv\ uffi. vffi, wffio 

2 ( = 1 + 1 ) mmm^-^ ^M-mz 
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l,Z7r;^h.t:mm?:^-thm^X\ ^<7)^m.(^mMtin 2 
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